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CLAIMS 



(57) [Claim(s)] 

[Claim l]It has one double bond at the end with a copolymer which makes isobutylene a 

CH, CH a CH, CH, 
II II 

CH^^C-CHz-C C~*CH2~C = CH2 

I I I 

subj ect, and is a structural formula. C H a C H 3 CH 3 

As opposed to basic composition thing 100 weight section which it came out of, and mixed 40 
to 50% of KF, and 60 to 50% of A1F 3 , and was made into 100% into polybutene expressed, 
K 2 SiF 6 , K 2 TiF 6 , K 2 ZrF 6 , What carried out dispersion mixing of 0.5 to 5.0 weight section, in 
addition the flux which changes for one sort of K 2 PbF 6j or two sorts or more uniformly in 
total, A brazing method of an aluminum material which heats an aluminum material used as 
the above-mentioned pair in a non-oxidizing atmosphere and to which melting of the wax 
material which exists between aluminum materials used as a pair is carried out after applying 
to the surface of at least one aluminum material of the aluminum materials which serve as a 
pair and are brazed mutually. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
(Field of the Invention) 

The brazing method of the aluminum material concerning this invention, It uses, when 
aluminum or aluminum alloys (these are named generically and it is considered as an 
aluminum material in this specification.) are brazed and it builds various products, and when 
building the heat exchanger made from an aluminum material used, for example as a radiator 
etc., it uses. 
(PRIOR ART) 

For example, when building the heat exchanger made from an aluminum material, where the 
heat exchanger tube made from an aluminum material and the same radiation fin made from 
an aluminum material are combined, these heat exchanger tubes and a fin are heated all over a 
heating furnace. And melting of the wax material (aluminum alloy which contains Si 5 to 
16%.) made to intervene between the contact surfaces of a heat exchanger tube and a fin 
beforehand is carried out, and a heat exchanger tube and a fin are brazed by this wax material. 
The oxide film of the surface of the aluminum material which constitutes the heat exchanger 
tube and the fin is destroyed in the case of this brazing, and in order to carry out as [ perform / 
brazing with a heat exchanger tube and a fin / good ], applying flux to a brazing part is 
performed widely. 

Generally as flux used for brazing of such aluminum materials, the flux which mixed the 
halogenide of an alkaline metal or alkaline-earth metals and the halogenide of aluminum, Zn, 
and Mg was used widely conventionally. 

The residue after brazing as flux without corrosiveness over an aluminum material on the 
British patent No. 1055914 specifications. What mixed 45 to 47% ("%" in this specification is 
"% of the weight" when [ all ] it expresses the mixing ratio except for the case where the 
below-mentioned rate of a clad or humidity is expressed.) of KF, and 55 to 53% of A1F 3 is 
indicated. 



(Object of the Invention) 

However, inconvenience which is described below is produced in the brazing of the 
conventional aluminum material performed using the above flux. 

That is, in the conventional brazing method, also when which flux was used, the flux which 
uses water as carrier fluid and is used for brazing was distributed with prescribed 
concentration in water, and it was considered as suspension. 

Although this suspension is applied to a brazing portion before brazing, Even if what is 
necessary is to apply the contact portion of a heat exchanger tube and a fin, etc. only to a 
brazing part and flux originally applies them to the other portion, Flux is not only consumed 
vainly, but the residue processing after brazing becomes troublesome (when a flux residue has 
the corrosiveness over an aluminum material). It must stop having to wash a lot of corrosive 
residue. Even when there is no corrosiveness in residue, adhere on the surface of a fin and 
ventilation resistance is increased, and also when residue is remarkable and there is, this 
residue will block a fin. [ much ] 

however, the case where water is used as carrier fluid — the viscosity of the suspension of flux 
--**** — it will become small (mobility becoming very good), and it will become very 
difficult to apply this suspension only to a brazing part. Therefore, the suspension of flux was 
conventionally applied not only to a portion required for brazing but to the other portion with 
the spray etc. For this reason, it was not avoided that the above problems arise after brazing. 
When it is going to distribute flux with water in the case of the flux which mixed KF meltable 
to water which is especially indicated by said British patent specification, and A1F 3 insoluble 
to water, only KF becomes suspension-like and the presentation of flux changes easily 
selectively. When it changes, it will become impossible and to obtain sufficient brazing nature 
with change of the melting point. 

It inquires partly as using a synthetic resin instead of water as carrier fluid is also written in 
said British patent specification. However, in the actual condition, when a synthetic resin is 
used, and a synthetic resin carbonizes with heating at the time of brazing, a carbon residue 
remains after brazing and it is supposed also from the field of residue processing also from the 
field of brazing nature that it is not desirable. 

The vacuum brazing method for brazing in the high vacuum of 10 ~ 3 - 10 " 5 Torr is known as a 
method of brazing aluminum materials, without using flux. However, in the case of this 
vacuum brazing method, Zn made to contain in an aluminum material for corrosion 
prevention will disperse at the time of heating for brazing. The sacrificial corrosion operation 
accompanying adding Zn will become weak, and it will become impossible as a result, to 
expect sufficient corrosion resistance for the aluminum material products obtained by brazing. 
The brazing method of the aluminum material of this invention cancels each above 
inconvenience by devising the ingredient of flux, and carrier fluid of this flux, and reduces the 
amount of the flux used and aims at reduction of the cost which soldering takes. 
(The means for solving a technical problem) 

In the brazing method of the aluminum material of this invention, it has one double bond at 
the end as carrier fluid for distributing flux with the copolymer which makes isobutylene a 

CH3 CHa CH3 CH 3 

i 1 11 

CH,-C-CHz-C C-CHa-C = CH 2 

II I 

subject, and is a structural formula. CH 3 CH 3 CH 3 

It comes out and the polybutene expressed is used. 

In brazing, what carried out dispersion mixing of the flux uniformly into such polybutene, 
After applying to the surface of at least one aluminum material of the aluminum materials 
which serve as a pair and are brazed mutually, the aluminum material used as the above- 
mentioned pair is heated in a non-oxidizing atmosphere, and melting of the wax material 



which exists between the aluminum materials used as a pair is carried out. 

Basic composition thing 100 weight section which mixed 40 to 50% of KF and 60 to 50% of 

A1F 3 , and was made into 1 00% into the above-mentioned polybutene as flux which carries out 

dispersion mixing is received, 0.5 - 5.0 weight-section ********** is used for one sort of 

K 2 SiF 6 , K 2 TiF 6 , K 2 ZrF 6 , and K 2 PbF 6 , or two sorts or more in total. 

(Work for ) 

In the brazing method of the aluminum material of this invention, since the polybutene used 
as carrier fluid of flux has viscosity big enough compared with water even though it is liquid, 
it becomes possible to apply flux only to the brazing portion to need. As a result, while 
stopping the amount of the flux used few, the flux residue after brazing can be lessened. 
Polybutene produces neither aggravation of brazing nature, nor clogging of a fin, without a 
carbon residue arising after brazing, in order to depolymerize and sublimate at about 300 ** 
below the brazing temperature (usually about 600 **) of aluminum materials. 
Basic composition thing 100 weight section which mixed 40 to 50% of KF and 60 to 50% of 
AIF3, and was made into 100% as flux mixed into polybutene is received, K 2 SiF 6 , K 2 TiF 6 , 
K 2 ZrF 6 , In order to use 0.5 - 5.0 weight-section ********** f or one sort 0 f K 2 PbF 6 , or two 
sorts or more in total, it not only can obtain brazing nature sufficient by little flux, but the flux 
residue after brazing becomes as [ have / corrosiveness over an aluminum material ]. It 
becomes unnecessary therefore, to wash this flux residue after brazing also in the case of the 
product which requires corrosion resistance. 

Having made the mixing ratio of KF in the above-mentioned basic composition thing and 
AIF3 into the above-mentioned range is based on the following reason. 
First, in less than 40%, the melting point of flux becomes high too much, and the content of 
KF is wax material (aluminum alloy containing many Si.). In detail, it is below-mentioned 
referring to the example. It becomes more than the melting point. On the contrary, if the 
content of KF exceeds 50%, KF unreacted after brazing will remain in a brazing part. When 
the melting point of flux becomes higher than the melting point of wax material, brazing 
nature gets worse, and when unreacted KF remains in a brazing part, these remains KF absorb 
moisture and it becomes a cause which a brazing part corrodes. 

In the case of this invention, as flux mixed in the above-mentioned polybutene 0 5-50 
weight-section ********** is use d for one sort of K 2 SiF 6 , K 2 TiF 6 , K 2 ZrF 6 , and K 2 PbF 6 , or 
two sorts or more in total to the basic composition thing 100 above-mentioned weight section. 
For this reason, the brazing nature of aluminum materials becomes very good, therefore, the 
amount of the flux used and the residue of the flux [ it is few, end and ] after brazing -****. 
- it becomes there is less [ little ] 

The reason for having made into 0.5 to 5.0 weight section the rate which adds one sort of 
K 2 SiF 6 to basic composition thing 100 weight section, K 2 TiF 6 , K 2 ZrF 6 , and K 2 PbF 6 or two 
sorts or more is as follows. First, in less than 0.5 weight section, the effect on the brazing 
disposition accompanying adding these is not expectable. On the contrary, when these are 
added exceeding 5.0%, black insoluble resid is produced after brazing and it becomes a cause 
in which a fin carries out clogging. For this reason, the above-mentioned rate was made into 
the range of 0.5 to 5.0 weight section. 

In the case of this invention, the addition of the flux to the inside of polybutene has 2 to 9% of 
preferred range. This reason is as follows. First, when an addition is less than 2%, the absolute 
magnitude of flux is insufficient and brazing nature is reduced. On the contrary, when it adds 
exceeding 9%, the quantity of the residue produced after brazing increases with the amount- 
used increase of flux, and the appearance of a brazing portion is worsened, and in being still 
more remarkable, it blocks the brazed fin. By these, the range with the above-mentioned 
preferred addition was made into 2 to 9%. however - the case where flux is added exceeding 
9% - about 50% - until - it does not become a problem in particular from the field of 
brazing nature. 



(EXAMPLE) 

Next, it explains about the experiment conducted in order to check the effect of this invention. 
First, polybutene explains about the first experiment conducted in order to know whether it 
has **** as carrier fluid of flux. It was made to go up gradually in this first experiment, as the 
curve a of Drawing 1 shows the temperature in this heating furnace, a molecular weight 
putting the polybutene of 1000 in a heating furnace, and measuring the weight of this 
polybutene. As a result, the weight of polybutene decreased, as the curve b showed to the 
figure, and it was sublimated about 100% at about 450 **, and, behind, no residue remained. 
This thing showed that polybutene depolymerized at a temperature lower than 600 ** which 
is the brazing temperature of an aluminum material, and sublimated thoroughly. This thing 
means that the excessive residue based on existence of carrier fluid does not occur, if 
polybutene is used as carrier fluid. 

Although a molecular weight can use the thing of 200-2500 as polybutene, viscosity changes 
with molecular weights (viscosity becomes high, so that there are many molecular weights.). 
For example, the molecular weight of the viscosity of the polybutene of 1000 is about 10000 
cp. . Therefore, the polybutene which has suitable viscosity (that whose viscosity is about 
8000 cp can use it preferably when manufacturing a heat exchanger.) according to the shape 
of a brazing portion, etc. is chosen. However, if it is in order to reduce viscosity, polybutene 
can also be diluted with an organic solvent (paraffin hydrocarbon). 

Next, it explains about the second experiment conducted in order to curse when what mixed 
40 to 50% of KF and 60 to 50% of A1F 3 , and made into 100% is used as flux mixed in 
polybutene, and to check a sex. The brazing method of the aluminum material of this 
invention is preferred when the product made from an aluminum material carries out radiator 
manufacture. The 0.40-mm-thick clad plate generally used as aluminum material plate 
manufacturing material for this second experiment to constitute the heat exchanger tube of the 
heat exchanger used as a radiator etc. for this reason, Since a fin was constituted, it carried out 
as soldering with the 0.10-mm-thick aluminum material plate manufacturing material 
generally used. 

The clad plate of these is what carried out the clad (it is a total of 20% in both sides) of the 
hide material which is wax material on the surface of a core material to both sides at the rate 
of a clad of 10% (thickness of the cladding layer (******) to the thickness of the whole board 
comparatively), a core material — JIS 3003 material (Si — 0.6 -- % -- less than ~ Fe — in other 
impurities, each thing at 0.05% or less 0.10% or less 1.0 to 1.5% 0.05 to 0.20% 0.7% or less.) 
[ Cu ] [ Mu ] [ Zn ] In hide material, it is JIS 4343 material (Si 6.8 to 8.2%) about what the 
sum total of the impurity considered it as 0.15% or less, and set the remainder to aluminum. 
Fe used 0.8% or less, Cu used 0.25% or less, in each thing, 0.10% or less considered it as 
0.15% or less, in other impurities, the sum total of the impurity carried out [ Zn ] at 0.05% or 
less 0.20% or less, and Mn used, respectively what set the remainder to aluminum. 
As an aluminum material for fins, it is JIS 7072 material (Si and Fe 0.7% or less in total). Cu 
used 0.10% or less, Mn used 0.10% or less, in each thing, 0.10% or less considered it as 
0.15% or less, in other impurities, the sum total of the impurity carried out [ Zn ] at 0.05% or 
less 0.8 to 1.3%, and Mg used what set the remainder to aluminum. 

As shown in Drawing 2 , this clad plate 1 and the plate 2 for fins the lower end edge of the 
plate 2, It combined in the state where it dashed against the upper surface of the clad plate 1, 
and the result as shown in the place brazed mutually and the 1st table by the brazing method 
of this invention, the brazing method which uses water as carrier fluid like the former, and the 
vacuum brazing method which does not use flux was able to be obtained. 
If the post was taken for conducting the second experiment, N 2 gas atmosphere was used as a 
non-corrosive atmosphere, but the dew point at the time of brazing was changed in -15 **— 30 
**, and the influence which the concentration of N2 gas has on brazing nature also examined 
it collectively. When brazing, after preheating the clad plate 1 and the plate 2 which were 



together put as shown in Drawing 2 for 3 minutes at 150 **, at 600 **, they were heated for 3 
minutes and brazed. 

the column which expresses post-processing in this 1st table — " ~ not having flushed the 
residue of flux after brazing with-less M - " « it means, respectively that owner" flushed the 
residue of flux after brazing. 

Brazing nature in the column to express "it is dramatically good", The state where it is 
continuing without it being well-shaped for the fillet of the wax material formed between the 
upper surface of the clad plate 1 and the lower end edge of the plate 2 to cover the overall 
length of a brazing part, and breaking off after brazing "fitness", Although some of the shape 
of a fillet are bad, the overall length is continued and followed mostly and the fillet shows the 
state where the fillet of a "defect" is discontinuous and there is a problem also in brazing 
intensity about the state of a brazing part where there is no problem in brazing intensity, 
respectively. 

The depth (unit mm) of the deepest thing of the pitting produced in the clad plate 1 showed 
the result of the examination which measured the corrosion resistance of the clad plate 1 and 
the plate 2 after brazing to the column of the corrosion test result. Pitting depth is judged that 
the corrosion resistance of a thing of 0.1 mm or less is good. After carrying out continuation 
of the corrosion test for 720 hours (for 30 days) by the copper accelerated acetic acid salt 
spray test method provided in JIS H 8681 and doing it, it was done by measuring the depth of 
pitting produced in the clad plate 1 . A copper accelerated acetic acid salt spray test method is 
50 ** atmosphere about the corrosive liquids which adjusted 5% of NaCl suspension to PH3 
with acetic acid, and also added 100 ppm of Cu 2+ ion in the form of the cupric chloride, It 
sprays at a rate of 1 .0-2.0 ml/80cm 2 /hr, and a specimen is put to in a fog [ of these corrosive 
liquids ] throughout an examination. 

Mix in the polybutene which is carrier fluid and the flux which mixed 40 to 50% of KF and 
60 to 50% of A1F 3 , and the passage clear from such 1st table showing the result of the second 
experiment made into 1 00% is applied on the surface of an aluminum material, when it brazes 
these aluminum materials, as long as the dew point is maintained at less than -20 **, good 
brazing can be performed and, moreover, there is no problem in the corrosion resistance after 
brazing also as remaining as it is about the residue of flux --**** — it has checked. 
Flux which what was shown in the 1st table as the comparative example 3 used (KC1; 40%) 
LiCl;19%, NaCl;25%, ZnCl 2 ;8%, liF; since 8% of residue has the corrosiveness over an 
aluminum material, unless this residue is flushed after brazing, the corrosion of an aluminum 
material becomes remarkable. 

In order to check the effect of this invention, as flux mixed in polybutene, As opposed to basic 
composition thing 100 weight section which mixed 40 to 50% of KF, and 60 to 50% of A1F 3 , 
and was made into 100%, It explains about the third experiment conducted in order to check 
the effect at the time of using 0.5 - 5.0 weight-section ********** for one sort G f K 2 SiF 6? 
K 2 TiF 6 , K 2 ZrF 6 , and K 2 PbF 6 , or two sorts or more in total. In this third experiment, the same 
clad plate 1 and plate 2 as a case of the second experiment which were mentioned above were 
used, and it brazed in the procedure as the case of an experiment of the above second in which 
it is the same in dew point-30 ** N 2 gas atmosphere. By this third experiment, the result as 
shown in the 2nd table was able to be obtained. 

About the example of this invention, the residue produced after brazing presupposed that it 
remains as it is entirely also about the comparative example, and did not carry out washing 
away. 

Although the fillet of "**" is discontinuous in a part of brazing part, the state where "O" is 
continuing in the column showing brazing nature without the fillet of the wax material formed 
between the lower end edge of the clad plate 1 and the upper surface of the plate 2 continuing 
and breaking off for the overall length of a brazing part after brazing, The state where a fillet 
is hardly formed in the state where temporary brazing intensity is obtained as for "x" is 



shown, respectively. 

"O" in a corrosion-resistant column shows the state where the discoloration (white of an 
aluminum oxide) accompanying corrosion was not able to be observed at all on the surface of 
the clad plate 1, in after a corrosion test. From the corrosive field, it was altogether 
satisfactory, including a comparative example by experiment. 

The corrosive examination which can be set in this case was done by putting the clad plate 1 
and the plate 2 into a thermostat, and neglecting it under the conditions of the temperature of 
40 **, and 90% of relative humidity after brazing, for 150 hours. 

When aluminum materials were brazed by the brazing method of this invention as for a 
passage clear from such 2nd table showing the result of the third experiment, even if it 
lessened quantity of the flux to be used fairly, good brazing could be performed and it has 
checked that there was no problem also in the corrosion resistance after brazing. 
As a result of being able to lessen quantity of the flux used at the time of brazing, quantity of 
the residue of the flux after brazing can also be lessened and this residue worsening 
appearance of a heat exchanger table, or blocking a fin is lost. 
(EFFECT OF THE INVENTION) 

Since it constitutes and carries out as the brazing method of the aluminum material of this 
invention was described above, It becomes possible to apply flux only to a required portion, 
and it not only can aim at manufacturing cost reduction of the brazing products accompanying 
the amount-used reduction of flux, but can prevent the quality of the brazing products by the 
residue of excessive flux, and performance degradation. Even if it lessens the amount of the 
flux used, the brazing intensity of aluminum materials can fully be secured and, moreover, 
sufficient corrosion resistance can be secured. As a result, it has the outstanding endurance 
and, moreover, cheap aluminum material brazing products can be obtained. 



TECHNICAL FIELD 



(Field of the Invention) 

A brazing method of an aluminum material concerning this invention, It uses, when aluminum 
or aluminum alloys (these are named generically and it is considered as an aluminum material 
in this specification.) are brazed and it builds various products, and when building a heat 
exchanger made from an aluminum material used, for example as a radiator etc., it uses. 



PRIOR ART 



(PRIOR ART) 

For example, when building a heat exchanger made from an aluminum material, where a heat 
exchanger tube made from an aluminum material and same radiation fin made from an 
aluminum material are combined, these heat exchanger tubes and a fin are heated all over a 
heating furnace. And melting of the wax material (aluminum alloy which contains Si 5 to 
16%.) made to intervene between contact surfaces of a heat exchanger tube and a fin 
beforehand is carried out, and a heat exchanger tube and a fin are brazed by this wax material. 
An oxide film of the surface of an aluminum material which constitutes a heat exchanger tube 
and a fin is destroyed in the case of this brazing, and in order to carry out as [ perform / 
brazing with a heat exchanger tube and a fin / good ], applying flux to a brazing part is 
performed widely. 

Generally as flux used for brazing of such aluminum materials, flux which mixed a 



halogenide of an alkaline metal or alkaline-earth metals and a halogenide of aluminum, Zn, 
and Mg was used widely conventionally. 

Residue after brazing as flux without corrosiveness over an aluminum material on the British 
patent No. 1055914 specifications. What mixed 45 to 47% ("%" in this specification is "% of 
the weight" when [ all ] it expresses the mixing ratio except for a case where the below- 
mentioned rate of a clad or humidity is expressed.) of KF, and 55 to 53% of A1F 3 is indicated. 



EFFECT OF THE INVENTION 



(EFFECT OF THE INVENTION) 

Since it constitutes and carries out as the brazing method of the aluminum material of this 
invention was described above, It becomes possible to apply flux only to a required portion, 
and it not only can aim at manufacturing cost reduction of the brazing products accompanying 
the amount-used reduction of flux, but can prevent the quality of the brazing products by the 
residue of excessive flux, and performance degradation. Even if it lessens the amount of the 
flux used, the brazing intensity of aluminum materials can fully be secured and, moreover, 
sufficient corrosion resistance can be secured. As a result, it has the outstanding endurance 
and, moreover, cheap aluminum material brazing products can be obtained. 



TECHNICAL PROBLEM 



(Object of the Invention) 

However, inconvenience which is described below is produced in brazing of the conventional 
aluminum material performed using the above flux. 

That is, in a conventional brazing method, also when which flux was used, flux which uses 
water as carrier fluid and is used for brazing was distributed with prescribed concentration in 
water, and it was considered as suspension. 

Although this suspension is applied to a brazing portion before brazing, Even if what is 
necessary is to apply a contact portion of a heat exchanger tube and a fin, etc. only to a 
brazing part and flux originally applies them to the other portion, Flux is not only consumed 
vainly, but residue processing after brazing becomes troublesome (when a flux residue has the 
corrosiveness over an aluminum material). It must stop having to wash a lot of corrosive 
residue. Even when there is no corrosiveness in residue, adhere on the surface of a fin and 
ventilation resistance is increased, and also when residue is remarkable and there is, this 
residue will block a fin. [ much ] 

however, the case where water is used as carrier fluid - the viscosity of the suspension of flux 
--****-- it will become small (mobility becoming very good), and it will become very 
difficult to apply this suspension only to a brazing part. Therefore, the suspension of flux was 
conventionally applied not only to a portion required for brazing but to the other portion with 
the spray etc. For this reason, it was not avoided that the above problems arise after brazing. 
When it is going to distribute flux with water in the case of the flux which mixed KF meltable 
to water which is especially indicated by said British patent specification, and A1F 3 insoluble 
to water, only KF becomes suspension-like and the presentation of flux changes easily 
selectively. When it changes, it will become impossible and to obtain sufficient brazing nature 
with change of the melting point. 

It inquires partly as using a synthetic resin instead of water as carrier fluid is also written in 
said British patent specification. However, in the actual condition, when a synthetic resin is 
used, and a synthetic resin carbonizes with heating at the time of brazing, a carbon residue 



remains after brazing and it is supposed also from the field of residue processing also from the 
field of brazing nature that it is not desirable. 

The vacuum brazing method for brazing in a high vacuum of 10 " 3 - 10 °Torr is known as a 
method of brazing aluminum materials, without using flux. However, in the case of this 
vacuum brazing method, Zn made to contain in an aluminum material for corrosion 
prevention will disperse at the time of heating for brazing. A sacrificial corrosion operation 
accompanying adding Zn will become weak, and it will become impossible as a result, to 
expect sufficient corrosion resistance for aluminum material products obtained by brazing. 
A brazing method of an aluminum material of this invention cancels each above 
inconvenience by devising an ingredient of flux, and carrier fluid of this flux, and reduces the 
amount of flux used and aims at reduction of cost which soldering takes. 



MEANS 

(The means for solving a technical problem) 

In the brazing method of the aluminum material of this invention, it has one double bond at 
the end as carrier fluid for distributing flux with the copolymer which makes isobutylene a 

CH S CHa CHa CH* 

I I I I 

CHa-C-CHi-C OCJU-OCHa 

I I I 

subj ect, and is a structural formula. CHa CHa C H 3 

It comes out and the polybutene expressed is used. 

In brazing, what carried out dispersion mixing of the flux uniformly into such polybutene, 
After applying to the surface of at least one aluminum material of the aluminum materials 
which serve as a pair and are brazed mutually, the aluminum material used as the above- 
mentioned pair is heated in a non-oxidizing atmosphere, and melting of the wax material 
which exists between the aluminum materials used as a pair is carried out. 
Basic composition thing 100 weight section which mixed 40 to 50% of KF and 60 to 50% of 
A1F3, and was made into 100% into the above-mentioned polybutene as flux which carries out 
dispersion mixing is received, 0.5 - 5.0 weight-section ********** j s usec j f or one sor ^ of 
K 2 SiF 6 , K 2 TiF6, K2ZrF6, and K 2 PbF 6 , or two sorts or more in total. 
(Work for ) 

In a brazing method of an aluminum material of this invention, since polybutene used as 
carrier fluid of flux has viscosity big enough compared with water even though it is liquid, it 
becomes possible to apply flux only to a brazing portion to need. As a result, while stopping 
the amount of flux used few, a flux residue after brazing can be lessened. 
Polybutene produces neither aggravation of brazing nature, nor clogging of a fin, without a 
carbon residue arising after brazing, in order to depolymerize and sublimate at about 300 ** 
below brazing temperature (usually about 600 **) of aluminum materials. 
Basic composition thing 100 weight section which mixed 40 to 50% of KF and 60 to 50% of 
AIF3, and was made into 100% as flux mixed into polybutene is received, K 2 SiF 6 , K 2 TiF 6 , 
K 2 ZrF 6? In order to use 0.5 - 5.0 weight-section ********** f or one sor t of K 2 PbF 6 , or two 
sorts or more in total, it not only can obtain brazing nature sufficient by little flux, but a flux 
residue after brazing becomes as [ have / corrosiveness over an aluminum material ]. It 
becomes unnecessary therefore, to wash this flux residue after brazing also in the case of a 
product which requires corrosion resistance. 

Having made the mixing ratio of KF in the above-mentioned basic composition thing and 
AIF3 into the above-mentioned range is based on the following reason. 



First, in less than 40%, the melting point of flux becomes high too much, and the content of 
KF is wax material (aluminum alloy containing many Si.). In detail, it is below-mentioned 
referring to the example. It becomes more than the melting point. On the contrary, if the 
content of KF exceeds 50%, KF unreacted after brazing will remain in a brazing part. When 
the melting point of flux becomes higher than the melting point of wax material, brazing 
nature gets worse, and when unreacted KF remains in a brazing part, these remains KF absorb 
moisture and it becomes a cause which a brazing part corrodes. 

In the case of this invention, as flux mixed in the above-mentioned polybutene, 0.5 - 5.0 
weight-section ********** is used for one SQrt Q f K 2Si p 6? K 2 TiF 6 , K 2 ZrF 6 , and K 2 PbF 6 , or 
two sorts or more in total to the basic composition thing 100 above-mentioned weight section. 
For this reason, the brazing nature of aluminum materials becomes very good, therefore, the 
amount of the flux used and the residue of the flux [ it is few, end and ] after brazing -****. 
- it becomes there is less [ little ] 

The reason for having made into 0.5 to 5.0 weight section the rate which adds one sort of 
K 2 SiF 6 to basic composition thing 100 weight section, K 2 TiF 6 , K 2 ZrF 6 , and K 2 PbF 6 or two 
sorts or more is as follows. First, in less than 0.5 weight section, the effect on the brazing 
disposition accompanying adding these is not expectable. On the contrary, when these are 
added exceeding 5.0%, black insoluble resid is produced after brazing and it becomes a cause 
in which a fin carries out clogging. For this reason, the above-mentioned rate was made into 
the range of 0.5 to 5.0 weight section. 

In the case of this invention, the addition of the flux to the inside of polybutene has 2 to 9% of 
preferred range. This reason is as follows. First, when an addition is less than 2%, the absolute 
magnitude of flux is insufficient and brazing nature is reduced. On the contrary, when it adds 
exceeding 9%, the quantity of the residue produced after brazing increases with the amount- 
used increase of flux, and the appearance of a brazing portion is worsened, and in being still 
more remarkable, it blocks the brazed fin. By these, the range with the above-mentioned 
preferred addition was made into 2 to 9%. however - the case where flux is added exceeding 
9% - about 50% - until - it does not become a problem in particular from the field of 
brazing nature. 



EXAMPLE 



(EXAMPLE) 

Next, it explains about the experiment conducted in order to check the effect of this invention. 
First, polybutene explains about the first experiment conducted in order to know whether it 
has **** as carrier fluid of flux. It was made to go up gradually in this first experiment, as the 
curve a of Drawing 1 shows the temperature in this heating furnace, a molecular weight 
putting the polybutene of 1000 in a heating furnace, and measuring the weight of this 
polybutene. As a result, the weight of polybutene decreased, as the curve b showed to the 
figure, and it was sublimated about 100% at about 450 **, and, behind, no residue remained. 
This thing showed that polybutene depolymerized at a temperature lower than 600 ** which 
is the brazing temperature of an aluminum material, and sublimated thoroughly. This thing 
means that the excessive residue based on existence of carrier fluid does not occur, if 
polybutene is used as carrier fluid. 

Although a molecular weight can use the thing of 200-2500 as polybutene, viscosity changes 
with molecular weights (viscosity becomes high, so that there are many molecular weights.). 
For example, the molecular weight of the viscosity of the polybutene of 1000 is about 10000 
cp. . Therefore, the polybutene which has suitable viscosity (that whose viscosity is about 
8000 cp can use it preferably when manufacturing a heat exchanger.) according to the shape 



of a brazing portion, etc. is chosen. However, if it is in order to reduce viscosity, polybutene 
can also be diluted with an organic solvent (paraffin hydrocarbon). 

Next, it explains about the second experiment conducted in order to curse when what mixed 
40 to 50% of KF and 60 to 50% of A1F 3 > and made into 100% is used as flux mixed in 
polybutene, and to check a sex. The brazing method of the aluminum material of this 
invention is preferred when the product made from an aluminum material carries out radiator 
manufacture. The 0.40-mm-thick clad plate generally used as aluminum material plate 
manufacturing material for this second experiment to constitute the heat exchanger tube of the 
heat exchanger used as a radiator etc. for this reason, Since a fin was constituted, it carried out 
as soldering with the 0.10-mm-thick aluminum material plate manufacturing material 
generally used. 

The clad plate of these is what carried out the clad (it is a total of 20% in both sides) of the 
hide material which is wax material on the surface of a core material to both sides at the rate 
of a clad of 10% (thickness of the cladding layer (******) to the thickness of the whole board 
comparatively), a core material — JIS 3003 material (Si — 0.6 — % — less than — Fe — in other 
impurities, each thing at 0.05% or less 0.10% or less 1.0 to 1.5% 0.05 to 0.20% 0.7% or less.) 
[ Cu ] [ Mu ] [ Zn ] In hide material, it is JIS 4343 material (Si 6.8 to 8.2%) about what the 
sum total of the impurity considered it as 0.15% or less, and set the remainder to aluminum. 
Fe used 0.8% or less, Cu used 0.25% or less, in each thing, 0.10% or less considered it as 
0.15% or less, in other impurities, the sum total of the impurity carried out [ Zn ] at 0.05% or 
less 0.20% or less, and Mn used, respectively what set the remainder to aluminum. 
As an aluminum material for fins, it is JIS 7072 material (Si and Fe 0.7% or less in total). Cu 
used 0.10% or less, Mn used 0.10% or less, in each thing, 0.10% or less considered it as 
0.15% or less, in other impurities, the sum total of the impurity carried out [ Zn ] at 0.05% or 
less 0.8 to 1.3%, and Mg used what set the remainder to aluminum. 

As shown in Drawing 2 , this clad plate 1 and the plate 2 for fins the lower end edge of the 
plate 2, It combined in the state where it dashed against the upper surface of the clad plate 1 , 
and the result as shown in the place brazed mutually and the 1st table by the brazing method 
of this invention, the brazing method which uses water as carrier fluid like the former, and the 
vacuum brazing method which does not use flux was able to be obtained. 
If the post was taken for conducting the second experiment, N2 gas atmosphere was used as a 
non-corrosive atmosphere, but the dew point at the time of brazing was changed in -15 **— 30 
**, and the influence which the concentration of N2 gas has on brazing nature also examined 
it collectively. When brazing, after preheating the clad plate 1 and the plate 2 which were 
together put as shown in Drawing 2 for 3 minutes at 1 50 **, at 600 **, they were heated for 3 
minutes and brazed. 

the column which expresses post-processing in this 1st table — " -- not having flushed the 
residue of flux after brazing with-less M — " — it means, respectively that owner" flushed the 
residue of flux after brazing. 

Brazing nature in the column to express "it is dramatically good", The state where it is 
continuing without it being well-shaped for the fillet of the wax material formed between the 
upper surface of the clad plate 1 and the lower end edge of the plate 2 to cover the overall 
length of a brazing part, and breaking off after brazing "fitness", Although some of the shape 
of a fillet are bad, the overall length is continued and followed mostly and the fillet shows the 
state where the fillet of a "defect" is discontinuous and there is a problem also in brazing 
intensity about the state of a brazing part where there is no problem in brazing intensity, 
respectively. 

The depth (unit mm) of the deepest thing of the pitting produced in the clad plate 1 showed 
the result of the examination which measured the corrosion resistance of the clad plate 1 and 
the plate 2 after brazing to the column of the corrosion test result. Pitting depth is judged that 
the corrosion resistance of a thing of 0. 1 mm or less is good. After carrying out continuation 



of the corrosion test for 720 hours (for 30 days) by the copper accelerated acetic acid salt 
spray test method provided in JUS H 8681 and doing it, it was done by measuring the depth of 
pitting produced in the clad plate 1. A copper accelerated acetic acid salt spray test method is 
50 ** atmosphere about the corrosive liquids which adjusted 5% of NaCl suspension to PH3 
with acetic acid, and also added 100 ppm of Cu 2+ ion in the form of the cupric chloride, It 
sprays at a rate of 1.0-2.0 ml/80cm 2 /hr, and a specimen is put to in a fog [ of these corrosive 
liquids ] throughout an examination. 

Mix in the polybutene which is carrier fluid and the flux which mixed 40 to 50% of KF and 
60 to 50% of A1F 3 , and the passage clear from such 1st table showing the result of the second 
experiment made into 100% is applied on the surface of an aluminum material, when it brazes 
these aluminum materials, as long as the dew point is maintained at less than -20 **, good 
brazing can be performed and, moreover, there is no problem in the corrosion resistance after 
brazing also as remaining as it is about the residue of flux - **** ~ it has checked. 
Flux which what was shown in the 1st table as the comparative example 3 used (KCF 40%) 
LiCl;19%, NaCl;25%, ZnCl 2 ;8%, liF; since 8% of residue has the corrosiveness over an 
aluminum material, unless this residue is flushed after brazing, the corrosion of an aluminum 
material becomes remarkable. 

In order to check the effect of this invention, as flux mixed in polybutene, As opposed to basic 
composition thing 100 weight section which mixed 40 to 50% of KF, and 60 to 50% of A1F 3 , 
and was made into 100%, It explains about the third experiment conducted in order to check 
the effect at the time of using 0.5 - 5.0 weight-section ********** for Qne SQrt Q f K 2 SiF 6 , 
K 2 TiF 6 , K 2 ZrF 6 , and K 2 PbF 6 , or two sorts or more in total. In this third experiment, the same 
clad plate 1 and plate 2 as a case of the second experiment which were mentioned above were 
used, and it brazed in the procedure as the case of an experiment of the above second in which 
it is the same in dew point-30 ** N 2 gas atmosphere. By this third experiment, the result as 
shown in the 2nd table was able to be obtained. 

About the example of this invention, the residue produced after brazing presupposed that it 
remains as it is entirely also about the comparative example, and did not carry out washing 
away. 

Although the fillet of M **" is discontinuous in a part of brazing part, the state where "O" is 
continuing in the column showing brazing nature without the fillet of the wax material formed 
between the lower end edge of the clad plate 1 and the upper surface of the plate 2 continuing 
and breaking off for the overall length of a brazing part after brazing, The state where a fillet 
is hardly formed in the state where temporary brazing intensity is obtained as for "x" is 
shown, respectively. 

"O" in a corrosion-resistant column shows the state where the discoloration (white of an 
aluminum oxide) accompanying corrosion was not able to be observed at all on the surface of 
the clad plate 1, in after a corrosion test. From the corrosive field, it was altogether 
satisfactory, including a comparative example by experiment. 

The corrosive examination which can be set in this case was done by putting the clad plate 1 
and the plate 2 into a thermostat, and neglecting it under the conditions of the temperature of 
40 **, and 90% of relative humidity after brazing, for 150 hours. 

When aluminum materials were brazed by the brazing method of this invention as for a 
passage clear from such 2nd table showing the result of the third experiment, even if it 
lessened quantity of the flux to be used fairly, good brazing could be performed and it has 
checked that there was no problem also in the corrosion resistance after brazing. 
As a result of being able to lessen quantity of the flux used at the time of brazing, quantity of 
the residue of the flux after brazing can also be lessened and this residue worsening 
appearance of a heat exchanger table, or blocking a fin is lost. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

The diagram showing the state of the weight loss of the polybutene accompanying a rise in 
heat in Drawing 1 and Drawing 2 are perspective views showing the combination state of the 
aluminum plate material of two sheets brazed mutually. 
1: A clad plate, 2 : plate. 
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[ Drawing 1 ] 
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[ Drawing 2 ] 



(19)H*H#fFir (JP) U2> |f £t $|(B2) 

^2592471-^- 

(45)5S?rH 9^(1997) 3*3193 <24)»»B ^8^(1996)12^19B 



(so intci. s swiih^ fi mm^mm 

B 2 3 K 35/363 B 2 3 K 35/363 H 



SSiJiOSSc 1 (^ 5 H) 



(21)fiiHS## 


!|$BJHg62-297717 ^ 


(73)#rt«FS 












(22)mBIB 


BSSI62^ (1987)11^278 




JfDsCtl5iWa#£ 5 TS24#l5^ 






(73)#i**& 


999999999 


(65)iiW#^ 


tftW?-\- 143794 






(43)4iBBB 


^1^(1989)6 ^6 3 




^^EK«;il 2TS20#ll# 
















3fOK3WifKm-&5TS24#l5-Jf B# 














(72)SSfPJ# 










=F ISiRTW I iTfir * J*IUJ 2 -21 -18 






(74)ttSA 


tm± /Mii wi*) 








BitsF mm 








tmm\zm< 



(54) [^CD^«S] T;k5— OJ±ttOZ-ott%& 



2 

(fi£*<7)Rffl5) 



(57) [1$i¥3»*Ol6H3 

CH» CHs CH, CH S 

I I I I 

CH,-C-CH2-C C-CHi-C-CHi 

I I I 

CH, CH S CH, 

VHt>$tlZ>#') 7f->*CC. 40~50%©KFi60— 50% 
<DA1 F 3 1 £ MS 0 T 100% £ 0 100JI *g|UC 

*flt, K,SiF 6 , Kj Ti F s . K.ZrF., K, PbF. CO 1 SX« 2 
aW±%-&H-C0.5-5.0fimg[5flnx.rfiS;-5 7^ -j 5^5: 

«3-(c$MSg£- btc & ©£ . *t i o -est 5tt 3 
ns7^;-^A#©rt©. 4>&< £fc— ^©TJi'S — 



C2) 



5 9 2 4 7 1 



> ± ©SgSffilHKrt-ffi 3 -tirfe* 9 1* ( Si* 5 ~16%$tf 

cos^ttftist©!®. e«rtr^7^>4«fiSi/-ci>s 

w >£©4 5tt#ft»K*ftt:bftS«cc-r4& > 4ott 

C ©tf & 7 A- 5 - fj J»ttm±<D 4 *> WKftfflt 4 7 "7 

?*^il/-r»fie*tt-«W{c, r;u*'J^K^r^* io 

'J±®#Jl©^a^>'ft ; ^'t- AT, Zn. MqCD^ny>ft 
$!l£*ig-£ 0^777 v ^X*J£< SWl/tlJfc. 

JgfC . 4 9 tt'&<Dmffi) s T)l> 5 - ■? A^tCJt-T 4IS Jt 
■f4*8fc*U>7 ^a^H 105 5914-^ 

BJMBWtCtt. 45-47% (*8Bift«W5 l"%J B. fg 

^%«*>r*i^l33»"C TfiM%J "C*4. ) ©KFi55~ 

53%<daif 3 i*tg^-L-/cfe©* J w*3nr^5. 

(l&iJBtfsfSfc b J: 5 <t -r 4SSSI ) 
0. 6 9 Wtffifflt" 5 7 7 ■■> ? * %*©ttJ{c9f5eiftS'C 

iC6#. *4^tW«iL/t:fi6ML/fc»^. 7?y? 
x cd Mgg « ©ttKtt fie < 'h 3 ^ t> © i ft -3 X ( iftitrtt* J 

SIS®*. x^u-^icJ^^WL-cu/c. c©;&, 
5 9 tttg«:±&©rafciffljs#£ u 4*#jswe>fta#> 

«£. ^^^^T^HiSWHlfc^K, KF 

©**nK»WR £ tt T . * x©*Mfi£#S&7*£Kc 
ft a o r 5 5 «tt*»6 ntt < <c r, -c u * 5 . 50 



5?W^iitt, io- J -10- i Torr©,i)*^ct :l 'C5 

9#*?t&9. X2£6 •5W?±A^n6n'ri^ 0 u^L/ft 

^^cDfffif4fi«lt, ZSWitcmtZ** H©S« 

CH, CH, CH 3 CH, 

II II 
CH.-C-CH.-C C-CH,-C=CH 2 



CH, 



CH 5 



CH: 



-Cft t> 3 ft S # U ^ f > * ffiffl t Z> . 
5 ^ W^rtf ft 9 ^ fctt> C ©t«a ^ V > . 

(,>(C6 ; 5ff3ft?>TJUS-'7AW©F fc 3©. ii>a< — 
•7 5 - 0 Att^WbttUffliR^UOlIRl/. W4ft 4 

Ur. 40~50%©KFi60~50%©ATF, i?r®^bri00 

Kj ZrF 6 , K,PbF.© iaX«2«W±*^lt-C0.5-5. 
oSMgPflD x /c b © ffiffl T 4 . 
(ft ffl) 

*^(7?7;i'5-'i7Att©4oM^ic^(,>r > 77 
ti*4tcL--Cb, 7K5cth^r+7>^7c#a;fAtt ; &W-r4 
**SnJ«6ia4„ C©*SJ&. 7 5-;WCfl!fflIW 
ii>a<1"4*7j-i-C^4o 



(3) 

5 

(5l^6oo°cflS) «T©, rj30o-cr«f»^urj?*r 
X, ^^V^tSA"^?^ ^xiL/t:. 40- 

50%CDKF£60-50%©A1F 3 t l> X XQ0% <t U fcS 

*aJSR«910Ca»ffl5CC»O, K,SiF 6 , K,TiF 6 , K<ZrF 6 , K 

2 pbF, © i axa 2 aw±* . . 5- 5 . mmmm 

f414*»€>h*A:WCa<, 5 5tt«©7 ^ * 10 

5feSiBOKF3&s6 5f=f»K:«a-rS- 7 5 20 
5 9 W©tt* J: 0 fei* < h *> ttttWBHfc 

U *SiBOKF3&i6 5«»«:Biaofc»^W. c©£SS 

"C. K,5iF & , Kj Ti F 6 , K*ZrF & , K. PbF B © 1 «3U* 2 *2i 

f*t£tCjKf57 7 **©SIS*>ffi< 4>fc< tt5. 30 

£5, »;£«^100SS8[5tC*|-T5, K*SiF 6 , 
F 6 , K<ZrF & , K a |*F.©l«X«2«a±*i!BttI-rSW^ 

Sro.5-5.a«i»i ofcfflSK, #©ii9r*5 0 5fe 
9ttttft±©»*€rW^r*fc^. SJttK\ 5.0%*^ 

d7XO*6*t«^SOT, 5 9tttt*ffiT3tf5. K*t 
5 5tt«S#©J14UtelMfc3-£. ECcSlA^WaK^ 5 



!RFSt2 5 9 2 4 7 1 

6 

ti»r»WTS. c©*— ©38Rr«:, #^i#iooo©!i< 

C©**»6, TJl/S-S A#©5 5tf 

Uttl>**;»!*"3"5. 
ft, ^'J^f>ibt« l #-T-fi#200~~2500©fc© 

yyf>ofiiKtt, ftioooocp-c^^o ) o ffiot, 6 
T5*§£\ tta^sooocpBKOfc©**. »SL/<ffifflr 

^ctc. # y >*«ci^t 57 7 t or, 40 

-50%©KF£60-50%©A1 F 3 i £r®^" LT100% t Ltc 

fifctt*. 10%©^^^ F* («£<*©W3&t*fT5*7 
^ FB (ftt*») ©B3©*I^> X'ffimcpzry F (H 
®*C^lt20%) Ufc4>©-c, iKfcttCttJIS 3003M (Si^ 
0.6%fclT. Fe#50.7%KT. Cu^ 0.05-^0. 20%, Mu^l. 
0-1.5%, Zn^0.10%JilT, *©fftO^««5* s , il^^> 
^^0.05%i^T"C, ^F$fi^(D^tt^0.15%^Ti L/, a 
0*Alib^c^(Z» ffitt€CBDIS 4343+^ <Si*«6.8 
—8.2%, F^0.8°/otlT, Cu^0.25%WT, Wh^0.10% 
tiT, Zn^0.20%«T, ^(Dffi(7)T^W^ ffl^<0«B5*« 

X, 7 a >ffl©y;U5^A*f<b Uttt 315 7072M 
(SitFei^tfro.7%J^T. C^0.10%WT, Mi* s 
0.10%«T, M^0.10%«T. Zn^0.S-1.3%, *©f& 



(4) 

7 

C0^7^FSU7^ >ffl©««2 44, fg2 0CC 
/cm, »l*CC7S-r«tt3lS*«:#6Jiafc. 

■5* - i5*c- - 3o°C(Z)fGfflr^ ft s-ttt, * # * 

V7 Ft* 1 <t«tt2iS:. i50^;r3#[tS^faL/cSL 6 

5 9ftttta*>"S-«r r j 5Mt 20 

L £«*t2 i©lHAtt«:»ffiOteK»(0«**, 30 
F«l££C/cTLA<Drt<0. flfcfcggc 3 (#14 

nm) rinO/c 0 7Lftj»S*o.ajnmKtT©«>0»- Wftl* 
^fi^JKShS. BfcftKBttt. 3IS H sesicc^^en 
fccASsKK*fe«:J:*)72cBFmi <3oBia) iittbrtfao 
fc«, * -7 F« 1 Cc^ G ZcTL^cD^ S *ffl"J5E-r 

J: o r PH3CC1S^ L/ , HCC Cu 2 * -Y * > * tt*t*— 
r^OOppmttl^fclKft'tt*!**. 50 o ccD#fflmr\ 1.0- 
2.0raV80cmVhr©«^-CPRi5"rSfcO"C. Kl^tli, K 

J10. 4CT-50%CDKF<!:60— SO^OAIF, i^jg^bTlOO 

ft, »l*CCj:t««3iLr7nUtefcO». i£fflL/c 
^77^7 7, (KC1;40%, LiCI;19%, NaCl;25%, ZnCI, ; 50 



1t»F2 5 9 2 4 7 1 

8 

8%, hf;8%) ojaffi^T^^^'jAwccst-rsaAtt 

Etc. #U^>*«:iB 

^t^777^XiUt, 40— 50%tDKF£60— 50%<£>A1 

f 3 i £ig^r orioo% i L tea*jflflE*jnjD(«»SPCc*f U 

K,SiF 6v Ti F 6 , K,ZrF 6 . PbF 6 <D 1 2 
±* £ft t? 0 . 5- 5 . OfiSStf #0 X. <D ^rffiffl 0 /c^CD 

FS 1 OTS»<tS**2<D±BBiOlfflCcj|gfiS3n4 

ns*&< iltti/ri^tRiis*. rAj 14, 7Yi/-^ 
E6cW<a*©«ccttW4 TOj KAttiR»cc»ir> 

c ©»ttJ(iHC!^a>o*s**7ft-r* 2 a* a 



(5) 



m*2 5 9 2 4 7 1 



10 



[ft IB] 




nn 



7d> h^-y©»# 

(56)#**ltt «FBB ^ 1 -143795 (J P. A) 
4568 BS 54- 43853 (J P. A) 
BS59- 54496 ( J P, A) 

75119 ( J P, B2) 
BS 58- 27037 (J P. B 2) 
ri**flskl Vol. 11. No. 5, 

nasi 38* 5^. BT«n:*RBtt. p. 82 

-87 



